Animals develop robust learning and long lasting taste aversion memory once they experience a new taste that is followed by visceral discomfort. A large body of literature has supported the hypothesis that basolateral amygdala (BLA) plays a critical role in the acquisition and extinction of such conditioned taste aversions (CTA). Despite the evidence that BLA is crucially engaged during CTA training, it is unclear how BLA neural activity represents the conditioned tastes. Here, we incorporated a modified behavioral paradigm suitable for single unit study, one which utilizes a sequence of pulsed saccharin and water infusion via intraoral cannulae. After conditioning, we investigated BLA unit activity while animals experience the conditioned taste (saccharin). Behavioral tests of taste reactivity confirmed that the utilized training procedure produced reliable acquisition and expression of the aversion throughout test sessions. When neural activity was compared between saccharin and water trials, half of the recorded BLA units (77/149) showed differential activity according to the types of solution. 76% of those cells (29/38) in the conditioned group showed suppressed activity, while only 44% of taste reactive cells (17/39) in controls showed suppressed activity during saccharin trials (relative to water trials). In addition, the overall excitability of BLA units was increased as shown by altered characteristics of burst activity after conditioning. The changes in BLA activity as a consequence of CTA were maintained throughout test sessions, consistent with the behavioral study. The current study suggests that the neuronal activity evoked by a sweet taste is altered as a consequence of CTA learning, and that the overall change might be related to the learning induced negative affect.
Introduction
Taste aversion learning is a form of classical conditioning in which an animal associates a taste with a treatment that produces nausea or illness. As a consequence of conditioning, a preferred taste becomes disliked and avoided. The learning is potent and adaptive, as it protects animals from ingestion of lethal toxins (Garcia, Hankins, & Rusiniak, 1974; Rozin & Kalat, 1971) . The robustness of conditioned taste aversions (CTAs) and their rapid acquisition makes this paradigm an ideal model for studying the neural basis of learning (Bermúdez-Rattoni, 2004 ). In such single trial learning, discrete, all-or-none changes must occur which provides an opportunity to identify key neural alterations during learning.
Fos-like immunoreactivity (FLI) has been used for identifying patterns of neuronal activation after animals are exposed to particular experiences. Lateralized pathways of the amygdala and insular cortex have been identified as neural substrates of CTA learning using expression of the immediate early gene, c-Fos (Koh & Bernstein, 2005) . This technique, however, relies on strong and sustained activation of neurons (Dragunow & Faull, 1989 ) and provides no temporal information. In contrast, single cell recordings in awake and behaving animals can address neural responsiveness over time, and provide new insight into the nature of the neural code underlying learning.
Work aimed at characterizing how individual neurons in the amygdala change their responsiveness to a taste after aversion conditioning (Burešová, Aleksanyan, & Bureš, 1979; Grossman, Fontanini, Wieskopf, & Katz, 2008; Yasoshima, Shimura, & Yamamoto, 1995) has not yielded consistent patterns. This may be due, in part, to technical difficulties and limitations of the CTA paradigms, which has not been designed for characterizing taste-responsive unit activity. CTAs are acquired in a single trial, which does not provide much time for unit sampling and characterization. Several neurobehavioral studies have implemented brief infusions of solution via an intraoral (I/O) cannula to examine the neural activity corresponding to behavioral reactivity (Grossman et al., 2008; Roitman, Wheeler, & Carelli, 2005; Wheeler et al., 2008) . We adapted this methodology to the CTA learning paradigm to make it suitable for unit recording. This protocol incorporated pulsed
